Mixed lineage kinase 2 enhances trans-repression of Alien and nuclear receptors.
Alien was previously identified as a corepressor for the thyroid hormone receptor (TR) and DAX-1 which belong both to the superfamily of nuclear receptors. Here, we isolated the mixed lineage kinase 2 (MLK2) as an interacting partner for the corepressor Alien using a yeast two hybrid screen. MLK2 is an upstream activator of JNKs and activation of MLK2-mediated signaling cascades play roles in neurodegenerative and apoptotic mechanisms in the central nervous system. MLK2 has been shown to be localized both in the cytoplasm and cell nucleus. We confirmed the Alien-MLK2 interaction using GST pull-down experiments and also show that MLK2 is able to phosphorylate Alien in immune-kinase assays. Functional analyses revealed that Alien, DAX-1 and thyroid hormone receptor mediated transcriptional silencing is strongly enhanced in the presence of active MLK2. Since MAP kinase signaling pathways are important mediators of cellular responses to a wide variety of stimuli, our data suggest that signaling pathways not only regulate transactivation but also enhancement of transcriptional silencing. This novel cross-talk may represent a link between MLK2-mediated signaling and transcriptional repression of target genes during neuronal differentiation processes.